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TISSUE MEMBRANE FELT 

The invention relates to a tissue membrane felt, and has particular, though by no 
means exclusive, reference to a tissue membrane felt to be used as a pick-up felt in a Yankee 
cylinder drying process. 

A Yankee machine forms, presses and dries thin paper webs and consists of a forming 
section, a web pick-up arrangement which transfers the formed web to a press felt, known 
as a pick-up felt, and one or more press rolls, over which the felt with the web is turned so 
that the web is pressed directly against a heated Yankee cylinder. 

Conventionally, a Yankee machine utilises a woven base pick-up felt in order to pick 
up a formed web from a forming section and transfer the formed web from the forming 
section to a heated Yankee cylinder for drying and creping. Due to the critical limits at high 
machine speeds of a Yankee machine, which can reach speeds of about 2000m/min when the 
web grammage is about 17g/m 2 , the characteristics and quality of the pick-up felt are 
significant. Traditionally, the pick-up felt has a smooth surface. It must have the requisite 
density and water content in order to function properly The pick-up function is affected by 
the water quantity, permeability and surface characteristics of the felt. Large quantities of 
water in the felt may improve its pick-up function, but this creates problems at the drying 
cylinder. 

The primary object of this invention is to provide an alternative pick-up felt which has 
enhanced performance over previous pick-up felts, particularly in the areas of enhanced bulk 
and softness of the paper web. 
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.»■ It is a further -object to provide a pick-up felt having uniquely resilient and 
•* compressible reinforcing elements disposed in the matrix of the felt with resistance to 
abrasive, chemical or heat degradation. 

According to the present invention there is proposed a membrane felt for use in a 
Yankee machine, the membrane felt comprising a supporting base structure and a non-woven 
•.membrane, wherein the non-woven membrane comprises a polymeric matrix and yarns 
extending in the intended running direction thereof. 

The yarns may be monofilament or multifilament yarns. 

The supporting base structure may be a woven basecloth. Alternatively it may be a 
• composite membrane structure comprising a polymeric matrix and load bearing yarns therein. 

In a preferred embodiment of the invention a batt fibre layer is secured, preferably 
needled, between the supporting base stnjcture and the non-woven membrane layer onto the 
; supporting base structure thus forming a base structure-batt fibre-membrane assembly. 

Preferably the batt fibre layer is manufactured from polyamide or polyolefin The 
non-woven membrane may be secured to the top of the uppermost staple fibre layer. 

Additionally, one or more layers of staple fibre may be needled onto the mernbrane- 
fibre-basecloth assembly at the paper contacting side of the felt, namely the membrane 
surface, whilst ensuring that the amount of staple fibre used in this regard is kept to a 
minimum so as not to mask the mesh pattern of the membrane. 

Batt staple fibre may be needled into the base structure and membrane from the 
surface of the base structure which is opposite to the membrane side of the felt. 

The staple fibre used in the present invention may be between 3-15 denier, 
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preferably 3 - 6 denier, in order to provide the required strength to keep the woven basecioth 
and non-woven membrane intact when being used at performance critical limits'and high 
machine speeds. 

The non woven membrane may be of mesh form wherein the mesh layer includes 
yarns in the intended running direction thereof 

The membrane surface in contact with the web may be planar. However, preferably, 
it has a ribbed profile, so that at least some of the cross machine direction lands of the mesh 
membrane are raised with respect to the main plane of the mesh membrane. As an alternative 
or in addition to the raised cross machine direction lands of the mesh membrane, some of the 
machine direction lands may be raised with respect to the main plane of the mesh membrane 
forming a ribbed profile. The machine direction lands are raised by needling the membrane 
into the base structure so that the yarn containing machine direction lands are retained on the 
web-contacting surface of the felt whilst those machine direction lands with no yarns are 
displaced in the body of the felt. 

In a further preferred embodiment of the invention the membrane surface in contact 
with the web may have a rectangular pattern. In such a construction some of the machine 
direction lands are raised above the main surface plane of the membrane, whilst others are 
depressed with respect to the plane. The raised machine direction lands contain multifilament 
or monofilament core yarns, and are raised as in the method described above. Thus, the 
raised machine direction lands, in combination with the transverse ribs in the cross machine 
direction, as mentioned above, create a rectangular mesh pattern on the surface of the 
membrane. This is illustrated in the drawings. 
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Preferably, two in every four of the running machine direction mesh lands are 
depressed with respect to the web-contacting surface of the felt, the remaining two running 
mesh lands containing yams are raised with respect to the web-contacting surface of the felt, 
as described above. The yarn-containing pattern, together with the raised transverse cross 
machine lands which are preferably spaced apart at 2.5 mm intervals create a square or 
approximately rectangular mesh pattern on the surface of the membrane. This network of 
cells allow regions of bulked and unbulked paper fibres of the web to be formed. 

The advantages of this arrangement arc that the high surface contact area presented 
by the membrane improves adhesion of the web to the Yankee cylinder. Furthermore, the 
yam-containing machine direction lands are slightly rigid in relation to the main surface plane 
of the membrane due to their relative inflexibility. The cross machine direction lands are also 
slightly rigid due to the fact that more membrane polymer is present, making them less 
flexible than the machine direction lands containing no yarns. This results in enhanced 
creping of the web which leads to an increase in web bulk and softness. The bulk is further 
improved by the differential specific pressure at the membrane ribs which are under high load 
when compared with the non-ribbed surface regions which are under much reduced load. 

The supporting base structure may comprise a membrane structure of mesh form 
wherein the mesh layer includes yarns in one direction thereof. The membrane structure may 
be manufactured in accordance with the method described in GB 2202873-A. The edges of 
the membrane may be joined in accordance with the method described in GB 2254287 

The matrix material to be used in the present invention may be selected from a wide 
variety of polymeric materials A preferred material is thermoplastic polyurethane in terms 
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of resilience and compressibility. The compressible nature of such an elastomeric membrane 
material means that creping of the web is enhanced, thus contributing to the desired increase 
in web bulk and softness. Another advantage of the membrane when its surface is ribbed or 
rectangular is that it confers grid-like or ribbed symmetrical patterns into the web, thus 
creating an aesthetically pleasing product. 

In a further preferred embodiment of the invention the membrane felt comprises a 
supporting base structure comprising a composite membrane structure, a second layer of up 
to 450 g/nr of needled batt fibre (6-15 denier), a third layer comprising a ribbed membrane 
on the web contacting side of the felt and an extra 50 - 150 g/m 2 fine surface batt fibre (3 - 
6 denier) needled onto the base structure-batt fibre-membrane assembly. 

The invention will now be described further, by way of example only, with reference 
to the accompanying drawings in which: - 

Fig. 1 is a diagrammatic perspective view of a cut away portion of membrane felt in 
accordance with the invention. 

Figs. 2 and 3 are enlarged sections taken on lines IMI and III-III respectively of Fig. 

I. 

Fig. 4 is a plan view of the membrane layer of a membrane felt as illustrated in Fig. 

1. 

Referring now to the drawings, and particularly to Fig. 1 thereof, a membrane felt 
which may be used in a Yankee machine comprises a membrane layer 11 and a woven 
basecloth 12 secured together with batt staple fibre 13. 

As illustrated in Figs 1, 2 and 3, membrane layer 1 1 presents longitudinally extending 
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raised land areas 14 and transversely extending raised land areas 1 5 to give rectangular areas 
16.^ Land areas 14 contain load bearing yarns 17 in the intended running direction of the 
. membrane felt. 

The differential specific pressure at land areas 14 and 15, which are under high load 
when the membrane felt is in use in a Yankee machine, is much higher than the pressure at 
rectangular areas 16 which are under reduced load Consequently there is enhanced creping 
of the web which leads to an increase in web bulk and softness as well as less fibre 
compression in the low pressure areas. 

The fibrous batt layer 13 is secured on one side thereof to the membrane layer 11. 
The other side of the fibrous batt layer 13 is secured to a woven basecloth by thermal 
bonding, by an adhesive, ultrasonic welding by needling or any conventional or other method. 
Ordinarily the fibres in the batt will be randomly oriented, but in some circumstances length 
orientation may be preferred. 

Whilst in the embodiment under consideration, land areas 14 and 1 5 give rectangular 
areas 16 thus creating a square pressure pattern on the web-contacting membrane surface, 
this is not essential and the membrane may have a planar surface. Furthermore, the 
membrane may be ribbed in one direction only, for instance, the lands 14 containing the yarns 
1 7 may be raised above the main surface plane whilst those containing no such reinforcing 
members are depressed with respect to the plane, with no raised transverse ribs, but instead 
depressed transverse ribs with respect to the main plane of the mesh membrane. 

The membrane layer of the embodiment in consideration may be conveniently 
manufactured in accordance with the method described in GB-A-2202873, although other 
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methods may be preferred, such as, for example, a powder dispersal technique. 

The woven basecloth may be of conventional form and materials, capable of providing 
stability and water handling to the pick-up felt. 

The batt may be secured to the woven basecloth, alternatively, the batt may be built 
up in situ on the woven basecloth by means of a melt-blown technique wherein fibres are 
extruded onto the woven basecloth and, by virtue of their semi-molten state, adhere at their 
boundary surfaces to the basecloth. The degree of fineness of the fibres may be varied during 
batt build-up according to the specific requirements of the pick-up felt. It is to be 
appreciated that spun laced, spun bonded or other non-woven web creating techniques may 
also be used to create the batt. 

It is to be appreciated that the thickness of the membrane, woven basecloth and batt 
staple fibre layer, if such a layer is used for securing the membrane/basecloth assembly, may 
be modified to accommodate the requirements of the web being formed, dried and creped in 
the Yankee machine. 

It is to be understood that the above described embodiment is by way of illustration 
only. Many modifications and variations are possible. 
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CL MMS 

1. Use of a membrane felt in a Yankee machine, the membrane felt comprising a 
supporting base structure and a non-woven membrane, wherein the non-woven membrane 
comprises a polymeric matrix and yarns extending in the intended running direction thereof. 

2. • Use of a membrane felt in accordance with claim 1, wherein the yarns are 
monofilament or multifilament yarns. 

3. Use of a membrane felt in accordance with claim 1, wherein the supporting base 
structure is a woven basecloth. 

4. Use of a membrane felt in accordance with claim 1, wherein the supporting base 
structure is a composite membrane structure comprising a polymeric matrix and load bearing 
yarns therein. 

5. Use of a membrane felt in accordance with claim 1, wherein a batt fibre layer is 
secured between the supporting base structure and the non-woven membrane layer 

6. Use of a membrane felt in accordance with claim 1, wherein a batt fibre layer is 
secured between the supporting base structure and the non-woven membrane layer and 
wherein the batt fibre layer is manufactured from polyamide or polyolefin. 

7. Use of a membrane felt in accordance with claim 1, wherein a batt fibre layer is 
secured between the supporting base structure and the non-woven membrane layer and 
wherein the non-woven membrane is secured to the top of the uppermost batt fibre layer 

8. Use of a membrane felt in accordance with claim 1 , wherein a batt fibre layer is 
secured between the supporting base structure and the non-woven membrane layer and 
wherein one or more additional layers of staple fibre are secured at the membrane surface. 
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9. Use of a membrane felt in accordance with claim 1, wherein a batt fibre layer is 
secured between the supporting base structure and the non-woven membrane layer and 
wherein the batt staple fibre is needled into the membrane felt from the surface of the base 
structure which is opposite to the membrane side of the felt. 

10. Use of a membrane felt in accordance with claim I t wherein a batt fibre layer is 
secured between the supporting base structure and the non-woven membrane layer and 
wherein the staple fibre is between 3 to 1 5 denier, preferably 3 to 6 denier. 

1 1 . Use of a membrane felt in accordance with claim 1, wherein the polymeric matrix of 
the membrane has a ribbed profile and wherein at least some of the cross machine direction, 
lands of the membrane are raiseJ with respect to the main plane of the membrane. 

12. Use of a membrane felt in accordance with claim 1, wherein the polymeric matrix of 
the membrane has a rectangular pattern and wherein some of the machine direction lands are 
raised above the main surface plane of the membrane in combination with raised transverse 
ribs in the cross machine direction. 

13 Use of a membrane felt in a Yankee machine, the membrane felt comprising a 
composite membrane supporting base structure, a base fibre layer up to 450g/m 2 wherein the 
batt fibre is 6 to 15 denier, a non- woven membrane comprising a polymeric matrix and yarns 
extending in the running direction thereof and a fine surface batt fibre layer up to 1 50g/nr 
needled onto the non-woven membrane surface wherein the fine surface batt fibre is 3 to 6 
denier 



WO 98/01618 



1/1 



PCT/GB97/01225 






Fwd4 



INTERNATIONAL SEARCH REPORT 



Inten ial Application No 

PCT/GB 97/01225 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 D21F1/0O 021F7/08 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (claculicauon system followed by classification symbols) 

IPC 6 D21F 



Documentation .searched other than minimum ducumentauon to the extent that such documents are included in the fields searched 



Electronic data base consulted during the internaUonal search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 92 17643 A (SCAPA GROUP PLC) 15 October 
1992 

see the whole document 

EP 0 037 387 A (NORDISKAFILT AB) 7 October 
1981 

see the whole document 

US 4 427 734 A (JOHNSON) 24 January 1984 
see the whole document 

DE 94 16 520 U (WURTTEMBERGISCHE 
FILZTUCHFABRIK D. GESCHMAY) 15 February 
1996 

see the whole document 



Relevant to claim No. 



1,2,4: 

3,5-8' 
3,5-8 

1,3,5-8 
1,3,5-8 



Further documents are listed in the continuation of box C. 



m 



Patent family members are listed in annex. 



* Special categories of a ted documents : 

"A' document defining the general state of the art which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the international 

filing date 

'L" document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



*T later document published after the international filing date 
or priority dale and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



5 September 1997 



Date of mailing of the international search report 



1 7. 01 97 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: ( + 31-70) 340-3016 



Authorized officer 



De Rijck, F 



Form FCT/ISA/210 (letoad thtet) (July IWJ) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intern- .al Application No 

PCT/GB 97/01225 



C\(Contimiation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 3 772 746 A (IVANOWICZ) 20 November 
1973 

see the whole document 



1,3,5-7, 
9 



Form PCT/IS A/210 (continuation of second theel) (July 19*2) 



page 2 of 



2 



1IN 1 r^KIN A 11UJ>AL oHiAfx^n r\.JC*Jr\_j»iv A 

mformaUon on patent family members 


Intern. il A 

PCT/GB 


pplicaoon No 

97/01225 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



WO 9217643 A 



15-10-92 



EP 37387 



07-10-81 



AU 


651879 B 




AU 


1431792 A 


02-11-92 


BR 


9205837 A 


28-06-94 


CA 


2108043 A 


06-10-92 


EP 


0578678 A 


in fti r\A 

19-01-94 


GB 


2254288 A,B 


07-10-9*: 


JP 


6509395 T 


20-10-94 


SE 


429769 B 


26-09-83 


AR 


227183 A 


30-09-82 


AT 


5782 T 


15-01-84 


AU 


541771 B 


i*7 m qc 


AU 


6888281 A 


22-10-81 


BR 


8101963 A 


06-10-81 


CA 


1179591 A 


18-12-84 


JP 


1586727 C 


19-11-90 


JP 


2008077 B 


22-02-90 


JP 


57066193 A 


22-04-82 


SE 


8002483 A 


02-10-81 


US 


4446187 A 


01-05-84 



US 4427734 A 24-01-84 NONE 



DE 9416520 U 


15-02-96 


NONE 




US 3772746 A 


20-11-73 


US 3657068 A 


18-04-72 



PCT/1SA/210 <pai«»l family mnex) (July 1992) 



Mfc. 



